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Summary
Objectives: The objective of this study was to compare hospitalization rates due to pneumonia
between Innu/Inuit communities in Labrador and non-Aboriginal communities on the Northern
Peninsula of Newfoundland, Canada.
Methods: This is a comparative study using data on hospitalization due to pneumonia for the
period from April 1, 1995 to March 31, 2001, for the Innu/Inuit communities in Labrador and a
sample of non-Aboriginal communities on the Northern Peninsula of Newfoundland. Data were
obtained from the provincial hospital database. Hospitalization rates among the study groups
were compared by age, gender, and type of pneumonia.
Results: The hospitalization rate due to pneumonia for the Innu/Inuit communities was 11.6
compared to 3.0 per 1000 population for non-Aboriginal communities ( p < 0.01  104). Among
the Innu/Inuit communities, infants had the highest rate of hospitalization due to pneumonia
(93.4 per 1000 population), while the elderly (10.2 per 1000 population) were found to have the
highest rate among the non-Aboriginal sample. Overall hospitalization rate for the Innu com-
munities (16.9 per 1000 population) was higher than that for Inuit communities (8.4 per 1000
population) ( p < 0.01  104).
Conclusions: Aboriginal communities, particularly the Innu communities, had higher rates of
hospitalization due to pneumonia compared to the non-Aboriginal sample. Findings of this study
will be used as a foundation for more specific studies in an effort to increase our understanding of
pneumonia and associated risk factors.
# 2006 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights
reserved.* Corresponding author. Tel.: +1 709 757 2420; fax: +1 709 757 2411.
E-mail address: rezaa@nlchi.nl.ca (R. Alaghehbandan).
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The province of Newfoundland and Labrador consists of two
major geographical areas, the island of Newfoundland and a
mainland section, Labrador. The island is the easternmostPublished by Elsevier Ltd. All rights reserved.
24 R. Alaghehbandan et al.part of Canada. Labrador, to the north, is a coastal region of
the Canadian mainland, and the northeastern part of con-
tinental North America. Labrador comprises 72.5% of the land
area of the province, but contains only 5.4% of the population
(521 986 versus 28 398).1
According to the 2001 Canadian census, approximately
one million Canadians (3.3%) identified themselves as Abori-
ginal.2 In Newfoundland and Labrador, approximately 3.7% of
the population reported having Aboriginal identity, most of
whom reside in Labrador.2 Despite tremendous progress, the
health of Aboriginal people in Canada continues to lag behind
that of non-Aboriginal people,3 having much higher rates of
illness, hospitalization and mortality than the non-Aboriginal
population.4,5
Respiratory tract diseases are prominent causes of high
morbidity and mortality rates among Aboriginal people.5,6
Respiratory illness is the fourth leading cause of death among
Aboriginal people in Canada5 and pneumonia is one of the
most common reasons for hospitalization among Aboriginal
people of North America, accounting for 4% of total hospital
admissions.7
Despite the high rate of respiratory diseases among Abori-
ginal people, very little is known about the patterns of the
illness in Newfoundland and Labrador. Information regarding
the patterns of pneumonia and its epidemiological distribu-
tion among Aboriginal people is needed to understand its
underlying causes, and to develop better programs for treat-
ment and prevention. The aim of the study was to compare
hospitalization rates due to pneumonia between Innu/Inuit
communities in Labrador and non-Aboriginal communities on
the Northern Peninsula of Newfoundland.
Materials and methods
The study was approved by the Human Investigation Com-
mittee of Memorial University of Newfoundland.
This is a comparative study on pneumonia requiring hos-
pitalization among residents of seven Innu/Inuit communities
in Labrador and 13 non-Aboriginal communities on the North-
ern Peninsula of Newfoundland. Hospitalization rates due to
pneumonia were compared between the Innu/Inuit commu-
nities found in Labrador and non-Aboriginal communities on
the Northern Peninsula of Newfoundland. Innu and Inuit
communities were compared separately over a six-year per-
iod from April 1, 1995 to March 31, 2001.
Data on hospitalization due to pneumonia were obtained
from the Clinical Database Management System (CDMS). It is
mandatory for all healthcare facilities in Newfoundland and
Labrador to submit discharge data that describe all inpatient
and surgical day care services, to the Canadian Institute for
Health Information (CIHI). The data are reviewed for quality
and calculated values are added by CIHI before the discharge
abstract database (CDMS) is provided to the Newfoundland
and Labrador Centre for Health Information (NLCHI). NLCHI
then processes the CIHI data to verify quality and standardi-
zation. Following NLCHI’s data quality process, the data are
uploaded to the CDMS at the Department of Health and
Community Services (DHCS). The CDMS includes primary
and all other discharge diagnosis codes using the Interna-
tional Classification of Diseases, 9th Revision (ICD-9).8 The
CDMS contains demographic, clinical and procedural data onall acute care patients. The reliability and validity of this
database has been extensively documented.9,10 This study
includes data on all hospitalized patients with ICD-9 codes
480.xx—487.xx and 507.xx. Only main diagnoses were con-
sidered in this study.
Provincial governments have varying capacities to extract
and analyze Aboriginal data in their hospital databases; three
provinces (British Columbia, Alberta, and Manitoba) specifi-
cally identify Aboriginal patients in their hospital data-
bases.11 Since provincial administrative databases in
Newfoundland and Labrador currently do not identify Abori-
ginal status, the study groups were defined based on a
community’s proportion of Aboriginal population from census
data. Two Innu (Sheshashit and Davis Inlet) and five Inuit
(Nain, Makkovik, Rigolet, Postville, and Hopedale) commu-
nities in Labrador, and 13 non-Aboriginal communities on the
Northern Peninsula of Newfoundland were studied. The aver-
age proportions of persons with Aboriginal identity among the
Innu/Inuit communities and 13 non-Aboriginal communities
on the Northern Peninsula were 92.6% and 2.8%, respectively.
The study groups were located in rural areas with similar
geographic and environmental conditions.
Hospitalization rates were calculated as the number of
hospital admissions divided by the corresponding estimated
population, multiplied by 1000. Canadian population census
and estimates (1996—2001) were used as denominators.
Average length of stay was calculated by dividing the total
number of patient-days spent in hospital for pneumonia by
the total number of hospital admissions where pneumonia
was coded as the main diagnosis.
The indirect age-standardization method was performed
using the general population of Newfoundland and Labrador
as the standard, and was based on the 1996—2001 census and
population estimates. The standardized hospitalization ratio
(SHR) was used, and is defined as the ratio of the observed to
the expected hospitalization rates due to pneumonia. Con-
fidence intervals (CIs) were reported with the SHR. In order
for the SHR to be statistically significant, the CIs could not
include 1.
The Statistical Package for the Social Sciences (SPSS)12
was used to conduct the analyses. The Binominal proportion
test was used to compare categorical data and analysis of
variance (ANOVA) to compare means. The level of signifi-
cance was set at 0.05. As comparisons between hospitaliza-
tion rates may reflect random variation rather than real
differences, 95% CI were calculated to assess the variation
in hospitalization rates.
Results
During the study period, there were 291 hospital admissions
from the Innu/Inuit communities having a main diagnosis of
pneumonia, for 238 unique patients, and 119 non-Aboriginal
admissions for 102 unique patients. Overall hospitalization
rates due to pneumonia for Innu/Inuit and non-Aboriginal
communities were 11.6 (95% CI 10.3—13.0) and 3.0 (95% CI
2.5—3.5) per 1000 population (Table 1). The hospitalization
rate due to pneumonia was significantly higher for Innu/Inuit
communities than for non-Aboriginal communities
( p < 0.01  104). Table 2 presents the SHRs by gender for
each of the study groups. The SHRs among males and females
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Table 1 Hospitalization rates due to pneumonia among Innu/Inuit and non-Aboriginal communities by age and gender, 1995/96—
2000/01
Age group (years) Innu/Inuit Non-Aboriginal Rate ratio p-Value
No.a Rateb No.a Rateb
0—1 101 93.4 3 4.0 23.3 <0.01  104
Male 62 112.9 3 7.4 — <0.01  104
Female 39 73.3 0 0 — <0.01  104
2—4 38 22.9 1 0.8 28.6 <0.01  104
Male 23 27.8 1 1.6 — 0.05  103
Female 15 18.0 0 0 — 0.05  102
5—14 25 3.9 14 2.6 1.5 0.11
Male 10 3.2 9 3.4 — 0.56
Female 15 4.5 5 1.8 — 0.34
15—24 8 1.8 3 0.5 3.6 0.02
Male 2 0.9 1 0.3 — 0.2
Female 6 2.9 2 0.7 — 0.03
25—39 19 3.2 1 0.1 32.0 <0.01  104
Male 7 2.3 0 0 — 0.04  102
Female 12 4.3 1 0.2 — 0.02  103
40—54 18 5.2 15 1.7 3.0 0.04  102
Male 6 3.3 9 2.0 — 0.17
Female 12 7.2 6 1.4 — 0.01  102
55 82 39.7 82 10.2 3.9 <0.01  104
Male 40 35.6 51 12.2 — <0.01  104
Female 42 44.6 31 8.0 — <0.01  104
Total 291 11.6 119 3.0 3.9 <0.01  104
Male 150 11.7 74 3.7 — <0.01  104
Female 141 11.5 45 2.3 — <0.01  104
a Number of hospital admissions.
b Rate per 1000 population.were significantly higher for Innu/Inuit communities than
non-Aboriginal communities. Overall, hospitalization rates
due to pneumonia were higher among males than females
across the study populations (Table 1).
Among Innu/Inuit communities, infants (0—1 year) had the
highest rate of pneumonia (93.4 per 1000 population) fol-
lowed by the elderly (55 years) (39.7 per 1000 population)
(Table 1). Among non-Aboriginal communities, the elderly
(10.2 per 1000 population) had the highest rate of hospita-
lization due to pneumonia (Table 1). Hospitalization rates
due to pneumonia among all age groups were higher for Innu/
Inuit communities than non-Aboriginal communities.Table 2 Standardized hospitalization ratio (SHR) due to pneumon
1995/96—2000/01
Innu/Inuit
SHR 95% CI
Male 4.82 4.05—5.5
Female 4.81 4.02—5.6
Total 4.82 4.27—5.3Table 3 presents hospitalization rates due to pneumonia
among Innu and Inuit communities separately, by age and
gender. Hospitalization rate due to pneumonia among the
Innu communities (16.9 per 1000 population) was higher than
Inuit communities (8.4 per 1000 population) ( p < 0.01 
104), and this was true for all age groups. Among the Innu
communities, hospitalization rates due to pneumonia were
higher among males than females, whereas females in Inuit
communities had higher hospitalization rates due to pneu-
monia compared to males in Inuit communities.
Pneumococcal infection accounted for 33.7% (98/291)
of cases of pneumonia infection among the Innu/Inuitia among Innu/Inuit and non-Aboriginal communities by gender,
Non-Aboriginal people
SHR 95% CI
9 1.24 0.96—1.52
0 0.81 0.57—1.05
7 1.03 0.84—1.22
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Table 3 Hospitalization rates due to pneumonia among Innu and Inuit communities by age and gender, 1995/96—2000/01
Age group Innu Inuit p-Value
No.a Rateb No.a Rateb
0—1 66 118.9 35 66.5 <0.01  104
Male 42 149.5 20 74.6 <0.01  104
Female 24 87.6 15 58.1 0.1
2—4 23 29.6 15 17.0 0.04
Male 15 39.2 8 18.0 0.03
Female 8 20.3 7 16.0 0.32
5—14 15 5.5 10 2.7 0.04
Male 8 6.2 2 1.1 0.01
Female 7 4.8 8 4.2 0.4
15—39 14 3.7 13 2.0 0.05
Male 4 2.0 5 1.5 0.32
Female 10 5.6 8 2.6 0.05
40—54 13 12.4 5 2.1 <0.01  104
Male 4 7.6 2 1.6 0.02
Female 9 17.3 3 2.6 <0.01  104
55 29 50.1 53 35.6 0.07
Male 16 55.4 24 28.7 0.02
Female 13 44.8 29 44.5 0.49
Total 160 16.9 131 8.4 <0.01  104
Male 89 18.7 61 7.6 <0.01  104
Female 71 15.0 70 9.3 <0.01  104
a Number of hospital admissions.
b Rate per 1000 population.communities. The proportions of pneumococcal pneumonia
were 30.0% and 38.1% among Innu and Inuit communities,
respectively, whereas pneumococcal pneumonia among non-
Aboriginal communities was 5.0%.
Hospitalization rates due to community-acquired pneu-
monia ( p < 0.01  104) and aspiration pneumonia
( p = 0.01) were higher among the Innu/Inuit communities
(11.4 and 0.3 per 1000 population) than non-Aboriginal com-
munities (2.9 and 0.05 per 1000 population). Among the Innu/
Inuit communities, most patients hospitalized for aspiration
pneumonia were infants and toddlers, while the elderlyTable 4 Hospital characteristics of individuals hospitalized due to
1995/96—2000/01
Innu/Inu
Length of stay in days (mean (SD)) 5.1 (9.
Length of stay in days (median) 3.0
All cause 30-day readmissionsb (n (%)) 24 (8.4)
Readmission with a second pneumonia
within 7 days of dischargeb (n (%))
6 (2.1)
Readmission with a second pneumonia
within 8 to 30 days of dischargeb (n (%))
14 (4.9)
In-hospital mortality (n (%)) 6 (2.1)
a Comparing Innu/Inuit communities vs. non-Aboriginal communities
b Denominator excludes hospital death.comprised the majority of aspiration pneumonia cases among
non-Aboriginal communities.
The average length of hospital stay for residents from the
Innu/Inuit communities was nearly five days shorter than
non-Aboriginal communities ( p = 0.019) (Table 4). The 30-
day readmission rate for all causes related and/or non-
related to pneumonia for the non-Aboriginal communities
was significantly greater than that of the Innu/Inuit commu-
nities. In-hospital mortality was significantly lower for the
Innu/Inuit communities than for the non-Aboriginal commu-
nities ( p <0.01  104).pneumonia among Innu/Inuit and non-Aboriginal communities,
it Non-Aboriginal p-Valuea
1) 10.0 (32.7) 0.019
5.0 N/A
16 (15) 0.03
4 (3.7) 0.18
10 (9.3) 0.05
12 (10.1) <0.01  104
.
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A main finding of this study was that Innu/Inuit communities
had a rate of hospitalization due to pneumonia 3.9 times that
of non-Aboriginal communities. The rate ratio for hospitali-
zations among the Innu/Inuit to non-Aboriginal communities
in various age groups ranged from 1.5 for 5—14 year old
children, to 32.0 for 25—39 year old adults. Using the indirect
age-standardization method, the SHRs indicated that the
Innu/Inuit hospitalizations due to pneumonia were higher
than would be expected if the provincial rates were applied,
whereas non-Aboriginal and overall provincial hospitalization
rates were similar. Marrie et al. found that the hospitalization
rate for community-acquired pneumonia in Alberta was
approximately five times greater among First Nations peo-
ples, compared with the Alberta population.6 In Manitoba,
the rate of registered Aboriginal people hospitalized for
respiratory illnesses was 3.6 times the rate of non-Aboriginal
people, while in Saskatchewan the hospitalization rate for
respiratory diseases among registered Aboriginal people was
3.9 times the rate of non-Aboriginal people.5 It has been
reported that both Aboriginal children and adults suffer an
increased frequency of acute respiratory infections com-
pared to non-Aboriginal people.4,5 Another important finding
of this study was that the hospitalization rate due to pneu-
monia was significantly higher for the Innu communities than
for Inuit communities, and that this was true across all age
groups, suggesting that not all Aboriginal groups are affected
by pneumonia to the same extent.
Our study found that hospitalization rates due to pneu-
monia in Innu/Inuit communities were highest for infants (0—
1 year), toddlers (2—4 years), and the elderly (55). The
hospitalization rate for pneumonia among Innu/Inuit infants
was more than 23 times the rate of non-Aboriginal infants.
There is some evidence that Aboriginal children are at an
increased risk of infectious diseases compared with non-
Aboriginal children in Canada.4 Studies have found the inci-
dence of pneumonia to be more than 17 times greater for
Aboriginal children in the first year of life and eight times
greater in the second year of life, compared to non-Abori-
ginal children.4,5 The greatest morbidity burden for pneu-
monia in the general population falls disproportionately on
the elderly,13,14 which was observed among the non-Abori-
ginal group in this study. Our results showed that the Innu/
Inuit who were hospitalized for pneumonia were generally
younger than non-Aboriginal people, a finding similar to that
of other studies,15,16 suggesting that young age is a potential
risk factor for hospitalization due to pneumonia among
Aboriginal people.5
Among both study populations aged 0—4 years, hospitali-
zation rates due to pneumonia were higher for males than
females. Similarly, reports on morbidity due to pneumonia in
early life have consistently demonstrated that rates of
respiratory infections are higher among males than
females.17 Results of this study found that Innu/Inuit females
aged 5—14 years are at greater risk of hospitalization for
pneumonia compared to males in the same age group; an
opposite trend was observed among the non-Aboriginal
group. Among the general population in Denmark, Jensen-
Fangel et al. found that, compared with females, males aged
4—15 years are at greater risk of hospitalization due to
pneumonia.17 In this study, Innu/Inuit females aged 40years had higher rates of hospitalization due to pneumonia
compared to the corresponding age—sex group in the non-
Aboriginal group. This suggests that female Aboriginals may
be more susceptible to respiratory infection diseases com-
pared to non-Aboriginal people; this has been found in other
studies as well.18 Among the Innu communities, we found
that males are generally at greater risk of pneumonia, while
females were at greater risk in Inuit and non-Aboriginal
communities. This suggests that gender may play a role in
acquiring pneumonia among various populations.
The hospitalization rate for community-acquired pneu-
monia among Innu and Inuit communities was approximately
four times the rate for residents of non-Aboriginal commu-
nities. A similar finding was reported by Marrie et al. for the
First Nations of Alberta.6 In this study, the hospitalization
rate for aspiration pneumonia among the Innu/Inuit commu-
nities was six times higher than non-Aboriginal communities.
The proportion of aspiration pneumonia to all pneumonia was
higher for the Innu/Inuit than for non-Aboriginal commu-
nities. Marrie et al. did not find any difference between the
proportions of aspiration pneumonia to all pneumonia for
First Nations versus non-First Nations in Alberta.6
In our study, the Innu/Inuit had a higher rate of hospita-
lization due to pneumococcal pneumonia than the non-Abori-
ginal group. This may be due to use of oral antibiotics prior to
admission, which makes blood cultures less useful. Studies
have found that the immunization rate among Aboriginal
people is lower than non-Aboriginal people,19,20 and it is
suspected that the pneumococcal vaccination rate among
Aboriginal communities is low, although this study did not
determine the vaccination rate among the Aboriginal com-
munities.
It is unlikely that the high rate of hospitalization among
the Innu/Inuit is due to a more severe pneumonia since,
clinically, these hospitalizations were shorter in length of
stay, and had lower in-hospital mortality. This is comparable
to the findings of Marrie et al.6 A higher rate of readmission
for a second pneumonia among non-Aboriginal communities
compared to the Innu/Inuit communities can be partially
explained by the fact that the elderly in non-Aboriginal
communities accounted for the majority of hospitalized
pneumonia cases, while children had the highest rate of
hospitalization due to pneumonia among the Innu/Inuit com-
munities. Although we did not study co-morbidities of hospi-
talized patients, elderly persons with pneumonia are at
greater risk of co-morbidities compared to children. Since
most of the Innu/Inuit communities are relatively isolated, it
is also possible that residents of these communities are more
likely to be hospitalized for varying degrees of pneumonia
severity, due to the limited use of clinical practice guidelines
that result in people with mild disease being inappropriately
hospitalized rather than managed at home.21
There are several limitations to this study. Given that the
CDMS does not contain Aboriginal identity, the place of
residence and the community’s proportion of Aboriginal
population were considered in this study in order to define
the study populations. Also, population-based administrative
database research (e.g. CDMS) is highly generalized and
limited in clinical detail. Given that the CDMS does not
contain information on most related risk factors of pneumo-
nia, such as tobacco use, income, and housing conditions, we
were not able to study these factors at the individual level.
28 R. Alaghehbandan et al.In conclusion, Innu/Inuit communities, particularly Innu,
had higher hospitalization rates due to pneumonia compared
to non-Aboriginal communities. Infants were at greatest risk
of pneumonia among Innu/Inuit communities, while the
elderly were at the greatest risk among non-Aboriginal com-
munities. Further research is required to examine the link
between individual risk factors and hospitalization rates due
to pneumonia among residents of these communities.
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